CONTEXT AND OBJECTIVE: Toxoplasmosis transmission during pregnancy can cause severe sequelae in fetuses and newborns. Maternal antibodies may be indicators of risk or immunity. The aim here was to evaluate seropositivity for anti-Toxoplasma gondii (anti-T. gondii) immunoglobulin M (IgM) and immunoglobulin G (IgG) antibodies and IgG avidity in pregnant women and their newborn infants. DESIGN AND SETTING: Cross-sectional study in a high-risk pregnancy outpatient clinic. METHODS: Serum samples from pregnant women (n = 87) and their respective newborns (n = 87) were evaluated for anti-T. gondii antibodies using indirect immunofluorescence (IIF) (IgM and IgG), enzymelinked immunosorbent assay (ELISA) (IgG) and an avidity test. RESULTS: Anti-T. gondii antibodies were identified in 64.4% of the serum samples from the mothers and their infants (56/87). Except for two maternal serum samples (2.3%), all others were negative for anti-T. gondii IgM antibodies, using IIF. The results showed that 92.9% of the pregnant women had high IgG avidity indexes (> 30%) and four samples had avidity indexes between 16 and 30%. Two women in the third trimester of pregnancy were positive for anti-T. gondii IgM antibodies; their babies had avidity indexes between 16 and 30%. The avidity indexes of serum from the other 83 newborns were similar to the results from their mothers.
INTRODUCTION
Toxoplasmosis is a zoonosis caused by Toxoplasma gondii, an obligate intracellular protozoan parasite within the apicomplexa classification that can infect many different species of mammals and birds. Humans can be infected by consumption of raw or undercooked red meat or vegetables, unpasteurized milk or contaminated water, or after contact with cat feces. 1 Additionally, fetuses can be infected by transplacental transmission, a condition that may cause significant sequelae in babies. The life cycle of toxoplasmosis is shown in Figure 1 .
During acute infections, the parasites differentiate within tissue cysts in the muscles and brain. Most primary infections are asymptomatic and, in fact, only 10-20% of all patients infected by T. gondii are symptomatic. In these cases, toxoplasmosis can be a serious public health problem. 2, 3 Fetuses of women acutely infected during pregnancy may present with severe damage, which also constitutes an important public health problem due to the resulting high morbidity and mortality rates. Most congenitally infected newborn babies have no clinical signs but are at risk of developing retinochoroiditis during childhood or adolescence. 4 The risk of fetal contamination and the severity of sequelae depend on the stage of pregnancy at which the mother becomes infected. 4, 5 Early in pregnancy, infections are less likely to cross the placental barrier, but when this does occur the consequences are more serious. In general, when infection occurs late in pregnancy, babies have mild symptoms or are asymptomatic at birth. [6] [7] [8] High parasite counts in the amniotic fluid are associated with severe outcomes. 8 However, time of infection during pregnancy is not the only factor that contributes towards the different outcomes, since parasitic virulence is also important with regard to the severity of the disease. 
OBJECTIVES
The aim of this study was to evaluate the seropositivity of preg- 
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METHODS
Clinical samples
This cross-sectional descriptive study analyzed the positivity 
Toxoplasma gondii and antigens
T. gondii RH strain tachyzoites were grown and maintained in the ascites of Swiss mice by means of intraperitoneal inoculation. At three to four-day intervals after infection, peritoneal fluid from each mouse was collected in phosphate-buffered saline (PBS) solution at pH 7.2. The mixture was centrifuged at 1,000 g for 10 minutes. The sediment containing the parasites was washed twice in PBS, the parasites were counted and the concentration was determined in order to prepare the antigens. For IIF antigens, the centrifuge pellets were suspended in PBS at a concentration of 2 x 10 7 cells/ml. The tachyzoites were incubated in 2% buffered formalin for 30 minutes at 37 °C, washed twice in PBS, centrifuged at 1,000 g for 10 minutes and finally fixed on glass slides.
For ELISA, the crude extract of tachyzoites was obtained as previously described. 21 The parasites were sonicated (10 cycles of 1.0 A/minute for five minutes with two-minute intervals). Subsequently, the aliquots were dissolved in 0.3 M NaCl (sodium chloride) and the protein concentration was determined in a Nanodrop ND1000 spectrophotomer.
Serological reactions
IIF was carried out as previously described, 22 IgG avidity assay was performed as previously described. 22 The basic ELISA test was used except that: (i) each serum sample was analyzed in two fourfold titration rows at a dilution of 1:500; (ii) after one hour of incubation at 37 °C, the first row was washed three times with 250 ml of 6 M urea in PBS containing 0.05% 
Statistical analysis
Fisher's exact test was used to evaluate associations in the serological analysis, between maternal and newborn samples.
RESULTS
Among the 87 pregnant women evaluated, 43.7% (n = 38) were Caucasians, 44.8% (n = 39) were of mixed race, 10.3 (n = 9) were blacks and 1.2% (n = 1) were Amerindians. The mean age and gestational age were 27.5 years (± 6.9) and 25.5 weeks (± 8.4), respectively.
Anti-T. gondii IgG antibodies, as determined by ELISA and
IIF, were identified in 64.4% (56/87) of both the maternal and the umbilical cord serum samples. The samples from the other 31 pregnant women and their babies (35.6%) were negative for toxoplasmosis. All the maternal serum samples except for two (2.3%) were negative for anti-T. gondii IgM antibodies, as determined by IIF. In both of these cases, the antibodies were detected in the pregnant women during the third trimester of gestation.
However, IgM antibodies were not isolated in the serum of the newborns, since fetuses are unable to produce IgM antibodies. The results showed that 92.9% (52/56) of the pregnant women infected with T. gondii had high avidity indexes for IgG antibodies (≥ 30%). Samples with avidity of less than 15% were not found.
However, four serum samples had avidity indexes between 16 and 30%. Of these, two samples were from pregnant women in the third trimester of pregnancy who were positive for anti-T. gondii IgM antibodies, and their babies had avidity indexes between 16 and 30%. The other two women were in their second trimester of gestation and their babies presented avidity indexes of up to 30%.
The avidity indexes of the other serum samples from the umbilical cords were similar to those found in their mothers. These results are shown in detail in Table 1 . The results from the maternal and newborn serological analyses were not statistically significant (IIF/ELISA IgG: P = 1.000; IgG avidity: P = 0.6788).
DISCUSSION
Since toxoplasmosis is highly prevalent in Brazil and causes serious problems during pregnancy, 10 from other Brazilian states. [15] [16] [17] [24] [25] [26] [27] [28] The similarities between this and other studies carried out in some Brazilian states [15] [16] [17] 28 may reflect homogeneity regarding the laboratory diagnostic strategies used.
The avidity index helps to identify the acute phase of infections by this parasite. 29 In this study, the majority of the infected women (92.9%) were in the chronic phase of infection (avidity indexes higher than 30%). Only anti-T. gondii IgG antibodies with high avidity were detected in serum samples from their babies. Since the avidity indexes were identical to those of the maternal serum and the methods used in this study were unable to differentiate IgG antibodies from mothers and babies, it can be assumed that the antibodies presented by the newborns originated from the mothers. Therefore, the majority of the pregnant women evaluated in this study seemed to present a protective level of humoral immunity against T. gondii, without a risk of congenital transmission. Anti-T. gondii IgM antibodies were identified in 2.3% of the pregnant women. These antibodies were detected in the third trimester of gestation. Simultaneously, anti-T. gondii
IgG had avidity indexes between 16 and 30%. The data suggest that these women probably became infected around five months prior to testing; in other words, within the first trimester. When primary maternal infection occurs in this period, around 15% of the fetuses can become infected. 13, 14, 16 The fetuses of these two pregnant women were probably not infected during gestation, although this condition is not conclusive. There have been reports that 70% of newborns infected during gestation do not present symptoms at birth. 30 Additionally, around 30% of newborns do not demonstrate serological evidence of congenital infection at birth, even when the mothers present with IgM antibodies. 4, 14 Since these data demonstrate that 2.3% of the pregnant women became infected during gestation, it can be assumed that 
CONCLUSIONS
This study demonstrated that 64.4% of the pregnant women in the northwestern region of the state of Sao Paulo became infected with T. gondii before pregnancy and that most of them had immune protection with high avidity indexes. Nonetheless, the study suggests that an epidemiologically significant proportion of the fetuses may be at risk of congenital transmission of T. gondii.
